The suprachiasmatic nucleus (SCN) of the hypothalamus is the site of the master circadian pacemaker in mammals. The individual cells of the SCN are capable of functioning independently from one another and therefore must form a cohesive circadian network through intercellular coupling. The network properties of the SCN lead to coordination of circadian rhythms among its neurons and neuronal subpopulations. There is increasing evidence for multiple interconnected oscillators within the SCN, and in this review we will highlight recent advances in our knowledge of the complex organization and function of the cellular and network-level SCN clock. Understanding the way in which synchrony is achieved between cells in the SCN will provide insight into the means by which this important nucleus orchestrates circadian rhythms throughout the organism.
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The circadian network Behavioral and physiological processes are coordinated by endogenous biological clocks, permitting organisms to synchronize to and anticipate changes in the environment. The circadian system serves this purpose by generating and sustaining 24 h rhythms of biological processes and by synchronizing to external stimuli such as the solar daynight cycle. In mammals, circadian clocks exist throughout the body, in individual cells and organs, and these clocks are kept synchronized by a master pacemaker residing in the suprachiasmatic nucleus (SCN) of the hypothalamus [1,2]. The SCN potentially comprises approximately 20,000 cell autonomous clocks of its own [3, 4] , and single neurons within the SCN exhibit independent rhythms of firing rate [4] and gene expression [5] . Advances in electrophysiological and imaging techniques, allowing long term, single-cell recording of circadian rhythmicity, have improved our understanding of the role of both the cell autonomous clock and the SCN network in maintaining a stable circadian system. In addition, recent work has demonstrated that the connectivity between these individual SCN neurons is not only essential for proper timekeeping, but also imparts properties that distinguish the SCN as a master pacemaker of the circadian clockwork. Here, we focus on the network formed by the independent cellular oscillators of the SCN, reviewing the evidence for multiple oscillators within the SCN and highlighting recent advances in our understanding of the complex organization and function of the cellular and network-level SCN clock. We also examine the importance of the SCN oscillator network for the robustness of the circadian system and discuss current views on the mechanism and function of coupling between SCN neurons.
The SCN
The SCN is a heterogeneous structure [6] (Figure 1 ). Subregions can be defined throughout the nucleus based on the peptidergic content, the anatomical location, and the circadian parameters of the component cells. Traditionally, the SCN has been divided into two major subdivisions known as the dorsomedial SCN (dmSCN) 'shell' and the ventrolateral SCN (vlSCN) 'core' [3, 7] . The former contains cells expressing arginine vasopressin (AVP); the latter is characterized by expression of vasoactive intestinal polypeptide (VIP), gastrin-releasing peptide (GRP) [3, 8] , and neuromedin S [9, 10] (Figure 1 ). There are numerous projections from the core to the shell, but fewer efferents from the dorsal shell innervate the ventral core [11] . Although they have served as a useful framework for exploring intercellular communication within the master pacemaker, the anatomically and peptidergically derived classifications of the dmSCN/vlSCN (or core/shell) do not begin to capture the complexity of the nucleus [12, 13] . Variability exists along every axis of the SCN [14], demanding rigorous examination of the function
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Glossary
Arginine vasopressin (AVP): a neuropeptide that is widely expressed in the dorsomedial suprachiasmatic nucleus (dmSCN) [3, 8] and exhibits a circadian pattern of release [114, 115] . Entrainment: synchronization of an oscillation to an environmental stimulus occurring at regular intervals (usually approximately 24 h). Free-running period: the period of an oscillation in the absence of any entraining signals. The free-running period reflects the intrinsic period of the oscillator, uninfluenced by environmental timing cues. Gastrin-releasing peptide (GRP): highly expressed within neurons of the ventrolateral SCN (vlSCN) [3] . Administration of GRP results in phase shifts of behavioral and SCN rhythms [87, 94, 96] . 
